INTRODUCTION {#sec1-1}
============

Many problems in primary healthcare are due to lack of knowledge and sensitivity to local health practices, and due to the economic and cultural factors associated with these practices. However, available herbal products have no clear statement of content or medically related information on the package labels, and have not been validated or certified by any recognized body. This concerns consumers and medical practitioners who may unknowingly counter-prescribe these herbal products. Not all of the plants reported to be useful are harmless. These considerations underlie the study of ethno-medicinal plants.\[[@ref1]\] In recent years, an increasing number of people have been using complementary and alternative medicines.\[[@ref2]\] The herbal therapies appear most promising, thus encouraging the necessary toxicity studies to be performed on these therapies. The literature search was performed that the herbs are reported regarding renal toxicity if there is *in vivo* evidence of toxicity in animals or humans. The herbs will also be defined as "potentially beneficial" to the kidneys if there is strong *in vivo* evidence of renal protection from toxic substances or drugs. These herbal drugs mainly act as specific renal anti-oxidant, *in vivo* antiproliferative or *in vivo* evidence of being beneficial in renal disease or renal failure. This article presents information about the toxicity of medicinal herbs on kidney functions. This article focuses on the plants used for various diseases but also cause urinary problems.\[[@ref3]--[@ref7]\]

ARISTOLOCHIC ACID {#sec1-2}
=================

The mostly renal toxicity caused by unadulterated medicinal herbs is aristolochic acid (AA) nephropathy.\[[@ref8][@ref9]\] The *S. tetrandra* had been inadvertently replaced by *Aristolochiafangchi* by the manufacturers of the weight-reducing formula.\[[@ref7]\] *A. fangchicontains* AA, a plant alkaloid, which is nephrotoxic and carcinogenic in humans and animals.\[[@ref10]--[@ref12]\] The AA nephropathy is characterized by extensive renal interstitial fibrosis and tubular atrophy, which generally decreases in intensity from the outer to the inner cortex.\[[@ref13]\] Endothelial cell swelling is often apparent with consequent thickening of interlobular and afferent arterioles. Uroepithelial malignancies are common, especially with total cumulative dose of *A. fangchiin* excess of 200 g.\[[@ref14]\]

Although the reports have hypothesized that phytotherapy-associated interstitial nephritis is caused by a combination of phytotoxins within herbal medicines, in these cases there is rapidly progressing diffusely fibrosing interstitial nephritis and a lack of glomerular lesions. There was no supporting evidence for the existence of other phytotoxins. The endemic nephropathy is closely associated with chronic oral intake of food contaminated with the fungal mycotoxin, ochratoxin A (OTA).\[[@ref15]\] While the researchers concluded that OTA was not involved in the nephropathy, it is possible that long-term consumption of small amounts of OTA combined with short-term exposure to AA may play a role in the urothelial malignancy. OTA is a widespread natural contaminant in foods.\[[@ref16]\] The medicinal herbs containing *S. tetrandaand* other herbs that may be substituted with herbs from the genus *Aristolochia*, AA, have been detected. The AA nephropathy causes an increased risk of uroepithelial malignancies in patients.

Nephrotoxicity of herbs and herbal preparations {#sec2-1}
-----------------------------------------------

The herbal treatments for complications caused by dialysis and chronic renal failure and any use of medicinal herbs may be inappropriate for the renal patient.\[[@ref17][@ref18]\] Literature on herbs and the dialysis patient suggested the avoidance of borage (*Boragoofficinalis*), comfrey (*Symphytums*pp.), coltsfoot (*Tussilagofarfara*) and life root (*Senecioaureus*) because of their pyrrolizidine alkaloid content and hence hepatotoxic potential, and sassafras (Sassafras albidum) because of its safrole content.\[[@ref19]\] This included the avoidance of chaparral (*Larreatridentata*), germander (*Teucriumchamaedrys*) and life root (*Senecioaureus*), also because of their potential hepatotoxic effects. The licorice (*Glycyrrhizaglabra*) has the ability to affect water retention, blood pressure and serum levels of electrolytes, and ephedrine from ephedra has vasoconstrictive actions. Star fruit (*Averrhoacarambola*) consumption should be completely avoided by uremic patients because of the rare but potentially fatal complications, and grapefruit juice is known to have antagonistic effects on the cytochrome P450 enzymes. Considerable work on the toxicity and actions of these and other herbs needs to be completed, and also on use of herbal remedies during dialysis. There is reported nephrotoxicity caused by specific medicinal herbs.\[[@ref20]\] Aside from AA, adverse unadulterated herb reactions resulting in notable kidney manifestations are usually caused by an abuse of the substance or ignorance regarding the herb\'s intended administration. The most common example involves ephedra (*Ephedra sinica* spp.), which contains ephedrine. The adrenergic effects of ephedrine have led to several warnings regarding its potential toxicity and those effects combined with potential hepatotoxicity. Ephedra has been touted as a weight-loss and energy-enhancing agent, leading to frequent abuse, while adverse effects usually involve the cardiovascular and central nervous system, and its ability to cause ephedrine and ephedrine-metabolite nephrolithiasis \[Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}\].\[[@ref27]\] Acute renal failure due to the herbal remedy,\[[@ref28]\] CKLS (colon, kidneys, liver, spleen) comprises aloe (*Aloe vera*), chamomile (probably *Chamaemelumnobile* or *Matricariarecutita*), Cascara sagrada (*Rhamnuspurshiana*), chaparral (*Larrea tridentate*/*L. divaricata*), mullein (*Verbascumthapsus*), bearberry (*Arctostaphylosuva-ursi*), fenugreek (*Trigonellafoenum-graecum*), cayenne (*Capsicum minimum/C. frutescens*), dandelion (*Taraxacumofficinale*) and eucalyptus (*Eucalyptus* spp.). *Salvia miltiorrhiza* root, *Pinellia* spp. tuber, safflower, *Trichosanthes* spp., *Ephedra* spp., *Corydalis* spp. root, *Paeonialactiflora* root, *Typha* spp. pollen, *Curcuma aromatica* root, "Trifoliate orange peel," *Ganodermajaponicum* and pigeon droppings also causes nephrotoxicities.\[[@ref29]\]

###### 

Adverse renal reactions potentially caused by the ingestion of herbal preparations
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###### 

Animal studies showing potential renal toxicity
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Herb--drug interactions {#sec2-2}
-----------------------

One of the dangers with any combination of medicinal substances is the potential interaction between the two agents. The potentially worst herb--drug reaction is that of *Hypericumperforatum* and drugs metabolized by cytochrome P450 CYP 3A4 isoenzymes. This is particularly important in patients awaiting renal transplant,\[[@ref30][@ref31]\] as cyclosporin, a commonly used immunosuppressant, is metabolized via the CYP 3A4 isoenzymes and co-administration of H. *perforatum* and cyclosporin results in the rapid depletion of the immunosuppressant. Another interaction of concern involves the polyherbal mixture, which increases blood concentrations of prednisolone.\[[@ref32][@ref33]\]

Toxicity from heavy metal adulterants in herbs {#sec2-3}
----------------------------------------------

Heavy metals are present in foods and vegetables if they are grown in heavy metal-contaminated soils and other factors. Heavy metal toxicity is reported in any age with anemia, neuropathy, hypertension, kidney or liver dysfunction and cancer or other symptoms.\[[@ref34]\] Adulteration of herbal preparations appears to be more common or may cause significant problems, especially in children.\[[@ref35][@ref36]\] Heavy metal poisoning in children consuming herbal preparations is reported, and while none of these resulted in acute renal toxicity, there is concern that these contaminants may have the potential to contribute to chronic or insidious health disorders.\[[@ref29]\] Renal toxicities of various medicinal herbs in pharmaceutical products, on the basis reported the analysis of some products finding that few contained undeclared pharmaceuticals or heavy metals.\[[@ref36][@ref37]\] Ephedrine, chlorpheniramine, methyltestosterone, phenacetin, lead, arsenic and mercury were among the contaminants. Other reports of contamination include thallium intoxication caused by Chinese herbal medicine. When pharmaceuticals are placed within herbal mixtures, they are normally meant to enhance the medicinal properties of the mixture; however, serious adverse consequences can result.\[[@ref38]\] In one example, they reported a patient with acute interstitial nephritis that was caused by the consumption of a Chinese herbal formula containing diazepam and mefanamic acid.\[[@ref37][@ref39][@ref40]\]

In some cases, heavy metals in Chinese and Ayurvedic medicines originate from the heavily polluted soil and irrigation water in China and India, as plants take up heavy metals through their roots. Lead and cadmium levels in medicinal plants from India were highest in the leaves, and herbal medicines using that part of the plant generally have higher environmentally induced heavy metal contents. In other cases, the heavy metals or other adulterants are deliberately placed in the mixture. Within Chinese traditional medicines, small amounts of Realgar, a mineral containing mainly arsenic sulfide, and Cinnabaris, a mineral containing mainly mercuric sulfide, are deliberately used in some Chinese medicines. However, the high contamination in parts of China and India,\[[@ref38][@ref41][@ref42]\] combined with the possibility of accidental contamination during manufacturing, demands continued analysis of imported herbal medicines.

Nutrition and chronic kidney disease {#sec2-4}
------------------------------------

In summary, a diet rich in fruits and vegetables significantly reduces the risk of heart diseases, type-2 diabetes, some types of cancer, obesity, Alzheimer\'s disease and kidney toxicity. This effect can be further increased by including wholegrain foods, nuts and certain oils (omega-3 oils) in the diet. Diets high in fiber and low in fat can decrease heavy metal risks along with their other benefits.\[[@ref43]\] Diets high in antioxidant plant foods and sulfur compounds may be protective against heavy metal toxicity in addition to other benefits such as decreasing risk of cancer. For the treatment of chronic kidney diseases, diet is an important part of the treatment. The recommended diet may change over time if kidney disease gets worse. Some things are important to the diet like getting the right amount of protein, calories, and other nutrients in right amount such as fluids, vitamins and minerals like sodium, phosphorus, calcium, and potassium that can help the kidney functions. High amount of protein may cause serious problem in chronic renal patients.

Kidney disease, hypertension and sodium are often related. Therefore, one may need to limit the amount of sodium in diet by selecting foods that are lower in sodium. Potassium helps the muscles and heart to work properly. Too much or too little sodium and potassium in the blood can be dangerous.\[[@ref44]\] Generally there is no need to limit the amount of fluids drunk in the earlier stages of kidney disease. If kidney disease gets worse, one needs to limit fluids. Vitamins and minerals come from a variety of foods. If diet is limited, one may need to take special vitamins or minerals. Certain vitamins and minerals may be harmful to people with chronic kidney disease.

Goals for kidney healthcare {#sec2-5}
---------------------------

The kidneys are protected through adequate consumption of water. Bones and kidneys are aided through avoiding excess protein intake, except in special circumstances such as pregnancy and childhood. Foods high in fiber limit the uptake of heavy metals. Many heavy metals take part in creation of free radicals in the cellular environment. A diet high in anti-oxidants can reduce these effects, by use of more fruits and vegetables in the diet. The highly toxic levels of lead or cadmium may be treated with chelation therapy. A low-fat diet reduces cadmium uptake. Including high-sulfur foods in the diet may limit cadmium effects. It carries serious risks since it removes calcium and iron and other nutrients from the body.\[[@ref45]\] Dietary factors affect heavy metal uptake. For example, an adequate level of dietary iron reduces uptake of cadmium and lead.\[[@ref46]\] Dietary calcium reduces the uptake of cadmium. Good habits that can reduce the intake and uptake of toxic metals include eating a balanced diet that is high in fiber, eating organic foods and avoiding foods grown with pesticides and artificial fertilizers or in contaminated soils. Including high-sulfur foods such as onions, garlic, legumes, and eggs probably assists the body in blocking uptake and decreasing retention of many toxic metals.\[[@ref47]\] This review reported evidencesof nephrotoxicities of many herbs or herbal products,inorganic and heavy metals that affect nephron activity. However, evidence continues to favor excessive AA nephropathy and heavy metal toxicities. These agents are also playing a leading role in causes other serious health problems. Many reports suggest that long-term benefits of reducing excessive intake of metals and heavy metals for reducing not only kidney diseases but also the risk of other diseases.\[[@ref41][@ref42]\]

CONCLUSIONS {#sec1-3}
===========

Some herbal medicine may exert renal toxicity through their inherent properties. If found to have some degree of toxicity, the risks can be weighed against the benefits and decisions can be made regarding their continued availability, in a manner similar to that which is presently performed for nephrotoxic pharmaceutical agents. Importantly, the inherent properties of the herb are not the only source of herb-associated renal disorders, as herb-drug interactions, mistakes in dosage and identification, and contaminants within the mixture are all issues of concern. Strict controls on the presence of adulterants within herbal medicines, labeling of dosages and contraindications, and manufacturing techniques must be maintained to ensure the safety of those consuming herbal medicines.
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